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Abstractor RU21 98942 

FIELD: nonferrous metallurgy. SUBSTANCE: 
zinc concentrate is fed into reactor containing 
ferric iron and jarosite seeds and subjected to 
sulfuric acid leaching at atmospheric pressure 
and temperature from 80 C to boiling temperature 
of solution, concentration of sulfuric acid being 
maintained within a range of 10 to 40 g/l. Zinc 
concentrate is dissolved and iron is precipitated 
in the form of jarosite. EFFECT: increased 
degree of recovery of zinc and simplified process. 
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(64) GnOGOB BblU4EJlAHMBAHHfl UUHKOBOFO KOHI4EHTPATA B ATMOOPEPHblX yC/IOBkWX 



(57) 

l43o6peTeHMe OTHOCHTcn k cnoco6y 
Bbiu^enaMHsaHkin L^MHKOBoro KOHi^eHTpara b 

aTM0CCt>3pHblX ycnoBMflx B npVICyTCTBMM 

TpexBaneHTHoro wejiesa. L(MHKOBbifi KOHueHTpar 
noAaioT b peaicrop, cQAepKau^Mfl 
TpexBaneHTHoe )Kene30 m aapoAbiiuM nposMTa. 
CoAep)KaHkie cepHoi^ KviciioTbi Ha cTaA^M 
Bb)ii(ejiaMkiBaHMfl noAaep)Ki<iBa}OT b MHTepsare 
10-40 rin, a reMneparypy b o6/iacTi4 80®C - 
TOMKa KvineHi^n pacTBopa, npkineM Ha craA^io 
BbiiMenaHnsaHMfl noAarar KUcnopoA, tsk mto 
L^viHKOBbit^ KOHi^eHTpar pacTBopHeTCfl, a >Ke/ie3o 
oca>KAaeTCfl b enAe flpoaura, o6ecneMMBaeTCfl 
noBbiLiieHiie creneHM i/oBneMeHkin \a 
ynpomeHMe cnoco6a. 1 Ta6/i., 3 nn. 
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(57) Abstract: 

FIELD: nonferrous metallurgy. SUBSTANCE: 
zinc concentrate is fed into reactor 
containing ferric iron and jarosite seeds 
and subjected to sulfuric acid leaching at 
atmospheric pressure and temperature from 80 
C to boiling temperature of solution, 
concentration of sulfuric acid being 
maintained within a range of 10 to 40 g/l. 
Zinc concentrate Is dissolved and iron is 
precipitated in the fonn of jarosite. 
EFFECT: increased degree of recovery of zinc 
and simplified process. 
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HacTonu^ee M3o6peTeHMe OTHOCMTcn k 
cnooo6y BbiiMejiaMMaaHMn uMHicoBoro 
KOHL^eHTpara b aTMOcc|)epHbix ycnoBMRX. tbk hto 
nonywaeMbiM KOHeMHUM npo/^KTOM flBnneTC5i 
pacTBop cynk4>aTa umhio. kotopuv^ Aanee 
noABepraercq 9jietapofiM3y. h ocaAOK jKeneaa. 
KOTopbiM npeMMyi4ecTBeHH0 nanneTcn ocaAOK 
np03viTa. 

B ASHHoi^ oCnacTn rexHMKM visBecreH 
cnocx)6, onucBHHwf^ b nareHTe EP 451456, 

COr/iaCHO KOTOpOMy MMHKOSblC^ KOHueHTpar 

o6}KviraeTcn ipaA^L^vioHHbiMki cnocxs^aMH ^ 
noABepraercfl Hef^rpanbHOMy Bbiu^enamiBaHkiio. 
OeppviT, KOTopbif) ocraercfl HepacTBopeHHbiM. 
noABepraercn cktiibHOKvicnoTHOMy 
BbiLMenaHMBaHkiio. m Ha craA^^ 
CMTibHOKvicnoTHoro BbiiMe/iaHMBaHUfl nweeicfl 
Tame HacbiLi^eHHbJi^ oO'beMHbii^ KOHL^eHrpar, 
KOTopbi(^. noMUMo cynbC|3Maa uyiHKa, copjepmM 
Tame CBuneu h 6naropoAHbie MeTa/uibi. Ha 
CTaAi^n He^rpanbHoro Bbtu^ejiaMMBaHkin okcv^x 
i^MHKa orapKa pacTBopflercn b cyjib^are i^HHKa 
M noABepraercfl a/ieiapojiMay nocne ciaAni^ 
OHMCTKM. Ha craflMH cunbHOKHcnoTHoro 
Bbiu^e/iaMMBaHMfl nonyMaercw ocaflOK, 
C0Aep)KaiJ4t>i(^ CnaropoAHbie MeTanxibi \a CBme\\, 
KOTOpbiv^ noflBepraeTCfl m6o 
nupOMeTarmypniHecKof^ o6pa6oTKe, nn6o 

4)/10TaL4MM fln« TOrO, HT06bl MSBneMb 

6jiaropoAHbie MeTannbi m CBUHei;. PacTBOp. 
noriyMeHHwC^ Ha craAnn cunbHOKMcnoTHoro 
BbiiMejiaMM8aHM$i. raioKe coAep)KU)T 
pacTBOpeHHoe )Kejie3o b AByxBa/ieHTHoJ^ 
4x)pMe, nosTOMy pacraop noABepraercfl 
yAaneHMK) jKeneaa, Koropoe cornacHO 
n3o6peTeHMK5 BbinonHfleTc« b aBTOKnase n b 
OKMcnuTe/ibHbix ycnoBUflx, m )Kene30 
oca>KAaeTCfl KaK rewaTHT. PacTBop, m3 Koroporo 
BbiAeneHO >Kene30. saieM noABepraeicfl crafxm 
HeC^TpanbHoro Bbii^enaHUBaHMfl. 3tot cnoco6 
oco6eHHo np\AMeH\AM TorAa, KorAa u^HKoabii;^ 
KOHL^eHTpar coAep}KMT 6/iaropoAHbie Meranjibi v\ 

B AaHHoC^ o6nacTM lexHUKU rame n3BecTeH 
cnocx36. onucaHHbiC* b nareHie US 4676828, tab 
HBCTb KOHL^eHTpara o6)iairaeTCfl. a nacTb 
noABepraerc^) np^MOMy BbtiMejiaMkiBaHi/ito. 
06o>K)KeHHan "^acTb KOHqeHTpaia pacTBopflercn 
nyreM AByxcraAnf^Horo HeRrpa/ibHoro 
BbiLuenaMMBaHi/ifl, a HepacTBopeHHbie c^eppkiTbi 
noABepraJOTCJ? MHorocraAnf^HOMy npflMowy 
Bbiu^enaMMBaHkiio t4MHKOBoro KOHL^eHTpara. Ro 
MeHbiueC^ Mepe. OAHa craAvi^ np^Moro 
Bbii^e/iaHMBaHkin Mweei mbcto npn 
noBbiLueHHbix AaBXieHMui \a reMneparype, hto 
yBe/iMMUBaer CTOnwocTb npouecca. MeHHbie 
MeTaruibi KOHLieHTpara OTAe/iflK)Tcn ot ocaAKa 
npflMoro Bbiu^enaMMBaH^n, a pacTBOpeHHoe 
Keneso sbica^KAaeTCfi v\3 pacraopa cvnb4)aTa 
L^MHKa c noMou;bK) Ao6aBneHi4n orapKa. >Kejie30 
oca)K^ae^c9 b bmao rerviTa. 

H3 nareHTa US 4274931 M3BecTHO 
MSBJieMeHMe t^HHxa m3 KOHi^eHTpara cynbcfjuAa 

L^MHKa; L^MHKOBblf^ KOHL^eHTpaT BbllMeXiaMklBaeTC51 

B ycnoBHflx, TAB TeMneparypa naxQAMTCfl b 
MHrepBape 70-1 19°C. KOJiMHecTBO Mene^a ui 
ApyrMx npviMecei^ cocraenneT 5-50 r/n, a 

KOJIMMeCTBO CepHOif KMCnOTbl - 20 r/n MaKCMMyM. 

Bbiii4enaMMBaHi4e MMeer Macro b abg cthamm, na 
nepaoiii m Koropbix KOHL^eHTpaT 
BbituenaMMBaeTcsi pacraopoM. no/iyMenHbiM na 
BTopoC^ cTBfxm Bbiu^enaMMBaHvifl. rax mto MMeer 
MecTo oAHoapeMeHHoe BbiiMenamiaaHvie i^MHxa, 
coA0p)Kau^erocR b xoHi^eHTpaTe, m MacTMMHoe 
ocax(AeHMe )Kene3a, cxjAep^Kau^erocfl b 
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pacTBope, a na BTopoH cjBpym MMeer Mecro 
oAHOBpsMeHHoe BbiLuenaHMBaHMe ocaAxa 
KGiiesa M KOHL^eHTpaTa. KOTOpui^ ocrancn 
KepacTBopeHHbtM hb nepBOM ctbahm. Ha nepsoM 
CTBAnvi BbiiAe/iaMMBaHMfl nonyMaercfl 
cyribct>aTHbif^ pacTBOp. coAep)Kau^iikt 14HHK h 
Keneso. 3tot pacraop HanpaanflBTcfl b xoniyp 
BbiLMenaMkiBaHMn qkiHKOBoro orapKa, tas xcene3o 
oca^KAaeicfl npM Heb^rpanvisai^biii arc i^viHKoabiM 
orapKOM, nocne sero ocraroK npMMecevi 
yAanflercfl, a pacraop nanpaanflercfl na 
3JieKTponM3. OcaAOK Bbiu^ejiaMMBaHMn nepaoi^ 
ciaAMn, KOTopbii^ eu^e coAep)KViT nexoropoe 
KOJii^MecTBO HspacrBOpeHHoro xoHL^eHTpara 11 
oca)KAeHHoro )Kene3a, hb aropof^ ctbavivi 
noABepraercn Bbii^enaMHBaHkiio BO3BparH0i^ 
KMcnoTof^ c 3neiaponn3a. KpoMe Toro, na 3Tof< 
CTBAn^ noAaercfl KMcnopoA- M3 ocaAKa, 
ocraBiuerocn nocne aropoi^ craA^M 
Bbiii;enaHkiBaHvin, BbtAennercn snevieHrapHan 
cepa M HepacraopeHHbii^ cynbct)MA c noMou^bio 
ct)noTaL^kiM. 

riareHr US 3959437 pacxpuaaer cnoco6 
BbiLi^enaHtiBaHM^ i^kiHKOBoro KOHi^eHTpara, 
6KnK)MaK)ii4M£^ ero o6pa6oTKy cepHoi^ Kt^cnorof) a 
arMocc|}epHbix ycnoBn^ix b ppkicyrcTBiiki 
TpexBaneHTHoro }Kene3a npki reMneparype b 

AMana30He 80°C - roMKa KvineHvin pacraopa c 
pacTBopeHkieM i^MHKOBoro KOHL^eHrpara m 
oca^KAeHMBM jKenesa b bmab pposMra. 

KaK y)Ke noKa3aHO b npMBeAeHHbix Bbiiue 
ccbinKax. pacrBopeHMe KOHi^enrpara cynbc()uiAa 
L^MHKB B pacraop cepHov^ KkicnoTbi 
ocyu^ecrannercR Mepe3 o6pa30BaHMe 
npoMe>KyTOHHoro coeA^HeHMfi rpexBanenrHoro 
)Kene3a cornacHO cneA/iOLMMM ypaBHeHiiRM 
peaKi^tiM: 

ZnS+Fe2(S04)3->ZnS04+FeS04+S° (1) 
06pa30BaHHoe AByxaaneHTHoe )Kejie3o 
pereHepMpyercfl c noMOLMbio xMcnopCAa: 

FeS04+H2S04+1/2 O2 -> Fe2{S04)3+H20 

(2) 

FeS, Koropbi(4 naxoA^rcn a peuierxe 
cynb(|)idAa uvinxa. pearMpyer raxviM xce o6pa30M, 
xaK cynbct)iiA i^mhkb 

FeS+Fe2(S04)3 -> FeS04+S° (3) 
flByxBanenrHoe )Kene30, nonyneHHoe a 
pacraope, (xonymo 6birb oca^eno. h 3ro 
ocyi^ecranjiercn nM6o a SMAe rerMra, flp03Mra 
MnM reMamra. Ecnii >Kene30 Aon^xHO 6birb 
oca>KABHo B ocHOBHOM B Bi^AB rerkira. kbk 
onucBHO B narenre US 4274931, SHaMenne pH 

AOn>KHO 6blTb nOAHRTO BblCOKO no OTHOUJeHVIIO K 

ycnoBviRM oca)KAeHMR }Kene3a, ki b tbkmx 
ycnoBMflx qviHK pacraopnercn onenb MeAnenno. 
3to sHanur, wro >Kene30 AonjxHo 6birb 
oca)KAeHo Ha orAenbHof^ craA^^ npn 
kicnonb30BaHkiki, HanpuMep, i^kiHKOBoro orapKa a 
KaMecrae areHra oca;xAeHMn. KaK np^aeAeno b 
nyHKTe 8 yKaaaHHoro narenra CliiA. 

PeMarnr MO>Ker 6birb ocamjxan npn 6onee 
BbicoKOM KMcnornoM coAep}KaHMki. hbm rerMT, m 
raK, Mro cynb4)MA umhkb 3c|)4)eKrMBHO 
pacTBopnercn m cny)Kk)r b KaMecrae 
He(^TpanM3y(ou4ero arenra. kbk onucaHo a 
narenre EP 451456, ho rorAa AonjxHbi 6birb 
npHMGHeHbi ycnoBkin aBroKnaea. 

Oca)KAeHvie maneza b bhas flp03vira Moxer 
MMerb Mecro a aTMOC<})epHbix ycnoaviflx c 
coAep}KaHHeM KMcnorbi, Koropoe flannerc^? 
raKviM BbiooKViM, Mro cynb4)biA qt^HKa 
pacrBopfiercn. ecnki ocranbHbie ycnoBkin 
ycraHaanMBatorcfl GnaronpuinrHbJM o6pa30M. 
KaK xopoujo M3BecrH0, xene30 oca)ig[oercn a 
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BviAe jipoaura b aTMOcct)epHbix ycfiosMnx 
(HM3KMe TeMneparypbi) OMeHb MeAneHHO, m 
cx^a^KAeHvie RB/ineTcn noeepxHOCTHO 
BiaMBkipoBaHHbiM. Ann ppcjwKemsi 
flocTBTOMHOi^ cKopcxJTM oca)KfleHnn 
npeAnoMTMTenbHo. cxx)6eHH0 npn Bbicx)KMx 
cxsAepKBHHnx KvicnoTbi, MTo6bi B ycfiOBvinx 
ocatmemsi viMenacb aABKBarHo BbtcoxaR 
KOHi^eHTpai^Mfl qpo3MTa. 3to flocTuraeicji. 
HanpkiMep. pei^vipKyn^uMei^ ^ipoanra. KaK 
onMCBHo, HanpuMep. b KaHaACKOM nareHre 
1094819. 

HacTOflinee M3o6peTeHMe OTHOCMTcn k 
cnoco6y BbiiMenasMBaHviR u^HKOBoro 
KOHL^BHTpara b aTM0c4)epHbix ycjiOBkinx b 
npucyTCTBMM TpexaaneHTHoro )Kene3a. 

He06X0AMM0, MT06bl UMHKOBblf^ KOHUeHTpBT 

noAaBancn b ycnoBkinx, rAe. noMkiMo 
TpexBajiBHTHoro >Kene3a. npHcyrcTByioT laioKe 
sapoAbiiLiM npo3MTa, TAB coAep)KaHMe cepnoi^ 
KvicnoTbt CTBA^^ Bbiu^enaMMBaHi/in 
noAAep)KMBaeTCfl b npeAenax 10-40 r/n, a 
TeMnepaiypa b o6nacTM 80**C - tomkm kuhbhua 
pacTBOpa H TAB Ha ctba^^ Bbiii;enaMkiBaHwi$) 

nOAaSTCfl KMCJlOpOA. laK MTO UUHKOBblVi 

KOHL^BHTpar pacTBopneTcn, a )Kene3o 
oca)KAaeTcfl b bmab npo3viTa. rnaBHbte HOBbie 

XapaKTepHCTMKVI M306peTeHMH flBJlRfOTCfl 

OMBBMAHbtMn 113 nptuiaraBMOH ct)opMy;ibi 

M306peTeHMn. 

Hbmh Tenepb ycTaHoariBHo, mto 
npeAnoMTviTejibHo o5pa6aTbiBaTb i4MHK0Bbif^ 

KOHL^BHTpaT B KOHBSpCilOHHOM CnOCX}6e, TAB 

UMHK, coAepxaiAMP^cw 6 KOHueHTpare, 

BbiLl^BJiaMI^BaBTC^, 8 ;Ke/ia30 OCa>KAa6TCP 
OAHOBpeMBHHO. B 9T0M CJiyMBe KOHL^eHTpaT 

noAaBTCfl HenocpeACTBGHHo Ha craAnio 

KOHBBpCMM. C TOMKM SpeHMfl M3BJieMeHklR L^MHKa, 

3T0T cnoco6 nsjineTcn OMOHb sHanMTexibHbiM 
ynyHLueHneM. noTOwy mto Tenepb 

BblLl^e/iaMklBaHMe MO}KeT KOM6MHMpOBaTbCn CO 
OTSm^^ KOHBepCklM. M COBCeM HeT 

Heo6xoAMMOCTM B ycHOKHeHHOM cnoco6e. 
Cnoco6 RBJineTcn npocTbiM a icaMecTBe 
KOHBepcMOHHoro cnoco6a. m liSBJieMeHide 
nBnneTCfl xopoiuMM. 3tot cnoco6 raiOKe 
o6ecneMMBaeT ynyMUjeHHoe naaneMeHiie l^mhio 
M3 ct>eppMTa, noTOMy mto b hobom cnoco6e 

MOKBT 6blTb yBBJIMMeH ypOBBHb KMCIIOTbl 
KOHeMHOt^ MBCTM CTQAMM KOMBBpCMM. ROCKOnblCy 
HBT Heo6XOAMMOCTM npOBOAMTb 0Ca)KA6HMe 

xceneaa TaK, kbk b tpbamumohhom 

KOHBepCHOHHOM CROOOGe. BBVIAV ^OrO. MTO 
OCTaTOK >KeJie3a MO)KeT 6blTb OCa^KAGH B 
COMBTaHMM C BbHUefiaMMBaHMBM UMHKOBOrO 

KOHL^eHTpsTa. OOpaaoBaHHan oneMeHTapHan 
cepa npM BbiLuenaMMBanviM t^iiHxoBoro 
KOHUBHTpaTa jim6o nocTynaeT e ocTaTOK 
flpo3MTa, hmSo M3BneKaeTcn na oTAenbHoj^ 
CTaAMM cnoco6a. 

ll306peTeHMd onucbisaeTcn 6onee noApoGno 
CO ccbinKO^ Ha npM/iaraeMbie A^arpaMMbi, rAe 

na (p\A^^ noKasan npeAnoMTMTenbHbtf^ 
BapMdHT vi3o6peTeH(i5i. PAe npnuoe 
Bbiiue/iaMMBaHMe KOHueHTpara KOMGnHMpyeTcn c 
npoLieccoM KOHsepcuM; 

Ha 4}Mr.2 noxaaaHO. xax cnoco6 comacHO 
M3o6peTeHMio K0M6iiHMpyeTcn c oca^enMeM 

npOSHTa CTaAMM KOHBepCHM; M 

na cpur.S npeAcraaneH eu^e oamh 
npeAnoMTMTenbHbifi BapMSHT ii3o6peTeHiin. 

Ha (pvirA bmaho, mto MacTb xoHueHTpaTa 
eiMe o6}KHraeTcn, m nonyMennbiif orapox 
noAaeTCfl na nei^Tpa/ibHoe sbiiuenaMiiBaHtie, 
TAB orapOK Bbiu^enaMMBaeTCfl BoaapaTHotl 
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KMcnoToi^ c anexTponwaa. rtonyMeHHbtff nocne 
HePtipa/ibHoro BbiiMenaMMBaHMn pacTBop m 
ocaAOK noABepraioTCfi paaABfieHMio. m 
nojiyMeHHbiiH pacTBop cynb(|>aTa i^HHxa nocne 
OMMCTKM HanpaanweTCfl na 3nexTpo/iM3. MacTb, 
KOTopan ocTaeTCfl HepacTBopeHHoA nocriB 
HBi^TpanbHoro BbiiMejiaMMBaHMfl, T.e. 0eppMTbi. 
HanF)aBnnercfl na ctbauk) KOHBepcun. tab 
ocaAOK Bbtii^enaMviBaeTCfl KiicnoTHbJM 
pacTBopoM. no/iyMBHHbiM c anexTpojiMsa nnn 
KaKoro-nM6o APyroro noAXOAWiuero mbctb, 

npVIMBM yKa3aHHbli^ KMCnOTHblt^ pacTBOp 
COAep>KV1T 200 Tin H2SO4. 3TMM KMC/lOTHblM 

pacTBopoM coAep)KaHMe cepnof^ KMcnoTbi na 
craA^^ KOHBepCMvi o6biMHO perynnpyeTCR tbk, 
MToSbi 6biTb B MHtepBajie 10-40 r/Ji, 
npeMMyii^ecTBeHHo 20-30 r/n. 

06biMH0 CTBAMfl KOHBBpcMM ocyunecTsnfleTcn 
B HBCKOJibKMX pa3nMMHbix peaxTopax. HO Anfi 
Toro, MTo6bi MO)KHO 6bino noAasaib 

Heo60}K)KeHHbli^ l^MHKOBblV^ KOHl^BHTpaT Ha 

CTaAMK) KOHBBpcMH. npeAnoMTMiexibHo 
AodaanflTb na aToti ciaAnn peaKTopbi. KyAa 
noAaeTcn i^nHKOBbii^ KOHi^eHTpar 1/1 xiicnopoA 

HapflAy C OCBAKOM 4)eppk1TOB-flp03klTa. 

KoHL^eHTpaT MO>KeT noAasaTbcn na nepByio 
MacTb CTBAUM, HO HanSofiee npeAnoMTHTe/ibHo 
OH noAaeTCfl b ee cpbahioio MacTb b cnTyai4MM, 
KorAa 4)eppMT paciBopneTc^r, a npostii 
HBMviHaeT oca^KAaTbcn. PaaAenenkie pacTBOpa m 

TBBpAblX BBlHeCTB UMBBT MBCTO B KOHUB CTBAMM 
n0AO6HblM 06pa30M, kbk B TpaA^L^MOHHOM 

KOHBepcktOHHOM cnoco6e. Hm'aHMe KOHi^eHTpaTa 
Ha craA^H KOHBepcviH mokot 6brrb peajiMaoBaHO 
onucaHHbiM BbiLue nyTBM, HesBBMCkiMO OT Toro, 
MTO cTaAnn 6binn BWiKweHbi B BbimenaMUBaHMB 
t^nHKOBoro orapKa ao cTaAHU KOHBepCMn. TaK, 
Hei^TpaiibHoe Bbiu^enamiBankte mombt MMBib 

MBCTO B HBCKOJlbKO CTaflUM. M/IM 

BbiLAenaMUBaHMe mokbt TaK>Ke axnioMaTb 

KaK0M-nVl60 BHA CMIIbHOKVICnOTHOrO 

Bbiu^e/iaMkiBaHbin ao ctbai^m kohbbpcmm, kbk 
OPkicano CO ccbinxo^ Ha ct)Mr.4 naTeHTa US 
3959437. 

B nocneAHee apeun ^MeeTcn Bce 6ojibLuafl 

M 60J1btUafl TBHAeHL^MR K Hp^MOMy 
BblLI(enaMHBaHWIK) L^UHKOBOrO KOHL^BHTpaTa, 

noTOMy MTO cepnan xiic/ioTa, nojiyMaeMap ki3 
oxcMAa cepbi, o6pa3yeMoro np^i o6}KHre, 
nBJineTcn ne ocoOghho axonoMMMecKvi BbiroAHoii 
Ann MsroTOBneHMn: ona mmbbt 6eAHbi^ pbiHox vi 
He MMeeT Gonbiuoro c6biTOBoro anaMeHM^. 
ripnMoe BbHi^enaMkiBaHne Mo>KeT 6btTb BbiroAHO 

KOM6MHVipOBaHO 0 KOHBepCMOHHblM CROCOOOM. 

ripki TaxoM KOM6MHkipoBaHMii cnoco6 He Tpe6yeT 

HOBblX CTBAMi^. HO 06blMH0 K CTBAMM KOHBBpCVIM 

AonTKHbi 6brrb Ao6aBneHbi HOBbie peaxropbi. 3to 
npeACTaaneHO Ha ct)vir.2. Cnoco6. ocHOBannbif^ 
Ha McnojibaoBaHMM orapxa. He Tpe6yeT 
KMcnopQAa, HO KVfcnopoA Heo6xoAMM Anfi 
BbiLuenaMMBaHMn KOHueHTpaTa. TaKMM o6pa30M. 
CTaA^n Tpe6yeT HOBbix peaxTopoB, tab mmbbt 
MBCTO Ak^cnepmpoBaHMe KMcnopoAa b 
cycneH3Mki. 

Croco6 oor/iacHO ii3o6peTeHiiio nanneTcn 
6onee RpocTbiM m Gonee SKOHOMMMHbiM. mbm 
cyu4ecTByiou4Me b TexHuxe cnoco6bi, onMcaHHbie 

BblLUe. B M3nO)KeHHOM BblUje OHMCaHMM HBMM 

npMBBAeH npeAnoMTMTenbHbif) BapnaHT 
M3o6peTeHMn, vm np^Moe BbiiuenaMMBaHMe 

KOM6MHMpyeTC51 C KOHBepCMOHHbie CnOOOOOM, HO 

npflMoe Bbtu4enaMMBaHMe mokbt TaK)Ke 

KOM6HHMpOBaTbCfl C RP03MTHblM aiOC060M. 

HanpMMep. nocne peaxTopoa b oca}KAeHviM 

JfpOSMTB. B TpaAMUMOHHOM np03MTHOM CnOC06e 
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BbiL^enaMbiBaHMe cfseppviTOB \a oca)KAeHiie 
Keneaa b bmas npoawTa ocymecTO/iwwTCfl Ha 
OTflejibHbix ciaAMflx cnocoSa. 

Ha ct)Mr. 3 npeflCTaeneHa TexHo/iorvmecKafl 
ocewa, comacHo Koropoi^ cnoco5 s ero 
npocTePiiueM ei^e mokbt 6biTb nojiHOCTbio 
ocBo6o>KfleH OT o6pa6oTKM oca)KAeHMfl m 
coeAHHeHHbix crami^ BbiLuenaMUBaHnj?, m 
L^nHKOBui^ KOHqeHTpar MO)KeT sbiiMenaMMBaTbCS?, 
HanpuMep. BoaBpatHoC^ KMcnoioi^ c 
oneKrpojiviaa. a KbicnopOA mombt noAaBaTbC5i na 
Bbiu^enam^BaH^e. HonyMeHMbie pacTBOp h 
ocaflOK KOH4eHTptipyioTcn n ct)viJibTpyioTc«. 
MacTb ocaAKa peuupKy/iHpyeTcn o6paTHO Ha 
CTaA^K) BbiU4ejiaMiiBaHii$^oca)KAeHvi5i. rAe ona 
cjiyKMT B KaMecTBe aapoAbnueiH ^ipoakira, ho 
masHafl MacTb ocaAKa flBuneicn ocaAKOM 
npoanTa. yAaji«eMbiM H3 i^MpKy;i«L\nM. 
riojiyMeHHbiP* pacTBop cynb^ia i^hhkb nocne 
Het^TpanMsai^Mvi ki ommctkm pacTBopa 
HanpaBJifleTCfl Ha 3neKTpojiH3. 

kl3o6peTeHMe onucbiBaeTcn 6onee noApo6HO 
c noMou4bio npid/iaraeMoro npi/iMepa. xot$i. 
ecrecTBeHHo, mto cnoco6 comacHO 
MsoepeTeHMio MO)KeT 6bJTb raioKe peannaoBan c 
noMooibK) MHbix npeAnoHTMTenbHbix sapnaHTOB. 
MeM onMcaHHbi^ Hkixe b npt^Mepe. HanpMMep, 
cnoco6 comacHo ct)nr.3, ssnfleTCfl 
npeAnoMTurenbHbiM, KorAa cnoco6 ne 
K0M6MHnpyeTCfl c KOHBepcMOHHbiM cnoco6oM. B 
3T0M cnynae flpoanT, Heo6xoAk»MbiC^ b cnoco6e. 
BoaepaiMaeTCfl m3 HHjKHero noTOKa aarycTMienfl. 

nPHMEP 

Ha 3KcnepMMeHTa/ibH0M ypoBHe 
ocyu^ecTBJiflioT cnocx36, npeACTaaneHHbii^ Ha 
ct}Mr. 2. B OKcnepviMeHTanbHbif^ peaKTOp 
aarpyjKajOT 75 cycneHsuM or cycneHSMn, 
nojiyMeHHOM co ciafijAvi KOHBepcm 
npoMbimneHHof^ ycraHOBKH, 8 cycneHSMio 
BBOA«T aarycTHTe/ib m npoBOART paaAenenne 
pacTBopa H TBepAMx BeuiiecTB, nocne Hero 
TBepAbie eeu^ecTBa yAanpioT m cnooo6a. B 
peaiaop 3arpy)KaioT 5,0 t L^MHKoaoro 
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KOHi^eHTpara c cx>Aep)KaHMeM 52% Zn, 4.5% Fe 
11 32% S. CoAep)KMMoe peaicropa 
nepeMetuHBaioT \a noAator b nero raaooOpasHbiA 
KMcnopoA- TeMneparypy noAAep^BatOT OKono 
95^C, npiiMBM B pacTBope coAep}KHTC$i 
npMMepHo 5 r/n NH4. 

8 peayjibTaTe aKcnepuMSHTa nonyMaiOT 
AaHHbte, npviBeAeHHbie b Ta6nMi4e. 

B TsepAOM aeiAecTBe KOHBepCMOHHOf) 
cycneH3Mi4 ccAep)KMTC5) 2.4 % Zn, KOTOpbt^ 
TepneTcn B o6biMHOM KOHBepcviOHHOM cnoGo6e. 

nOTOMy MTO 3TO RBJlfleTCn KOHBMHblM OCTBTKOM 

Byii^enaMMBaHMn. 6 KoneMHOM ocaAKe 
SKcnepMMeHTajibHoro ocyiAecTBJieHMfl cnoco6a 
B npMMepe coabp^khtca TonbKO 1,2% Zn, mto 
yKa3biBaeT na to. mto L^viHKOBbii^ xoHi^eHTpaT 
pacTBopneTcn, a raiOKe, hto l^mhk pacTsopneTc^i 
K TOMy )Ke M3 oSbiMHoro ocaAKa flpoanTa. flpyrofi 
TMnMMHoi^ xapataepMCTMKot) cnoco6a nonneTCfl 
TO. MTO KOJiMMecTBo }Kene3a B pacTBOpax peaxo 
CHiDKaeTcn. 9to flBJineTcn OMenb 
6naronpMflTHbiM aha cTaA^M HeflTpa/ibHoro 
BbiiMe/iaMMBaHMn. Koiopan AonycKaer ronbKO 
orpaHMMeHHoe KO/iMMecTBO peuMpKyniipyeMoro 
)Kejie3a co craAMM KOHBepckiM. Tax kok 
coA9P'KaHiie )Kene3a renepb nB/iperc^i 

CHM)KeHHblM. npOMSBOACTBO t^MMKB MOKBT 6blTb 

yBejiMMeno npn Bbiu^enaMMeaHMM i^MHKOBoro 
KOHi^eHTpaTa 6e3 BHecenMn MSMeHeHMf^ b 
craAHK) HeMTpajibHoro Bbiii^enaMMBaHMfl. 

<t>opMyna M3o6peTeHHn: 

Cnoco6 BbiLAenaMMBaHMH i^HHKoeoro 
KOHL^eHTpaTa. BKnioMaiou4Mfl ero o6pa6oTKy 
cepHoi^ KMcnoTOi^ a aTMoccfjepHbix ycnoBusix b 
npiicyTCTBHM TpexBsneHTHoro xenesa npM 

TeMneparype a Ai^anaaoHe 80 '^C - TOMKa 
KiineHvi^ pacTBopa c pacTBopeniieM i^iiHKOBoro 
KOHL^eHTpaTa ki oca)KAeHMeM >Kene3a b bmas 

flp03MTa, OTJIMMaiOL^klC^Cn TOM, MTO L^MHKOBblV^ 

KOHL^eHTpaT noAaioT b peaKTop, coAep>KaL4Mk) 
3ap0AbiLUM flp03MTa. coAep)KaHkie cepHoi^ 
KMcnoTb! noAAep>KMBaK)T b MHTepaa/ie 10-40 r/ji 
M Ha BbiLueJiaHbiBaHlie noAaiOT lOicnopOA- 
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Fe 
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KOHBepCMOH- 
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79, 0 


13,3 


13, 4 


73,8 


2,4 






Haa cycneM- 


















+ HaSOt 


















KOHBepCMOH- 
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85,0 


5, 6 


17,1 


62,7 


20, 3 


14,2 





nasi cycneH- 


















3JIK + 


















UMHKOBUfi 






• 












KOHUeHTpaT 




















5 


91, 0 


3, 6 


22, 7 


47, 0 


26, 8 


10,7 






8 


95,0 


5,7 


22, 0 


34,8 


18, 6 


11,4 






12 


103,0 


6,7 


17,5 


20,7 


8,2 


15,7 






16 


107,0 


5,1 


9,5 


19, 9 


8,4 


17,3 






20 


110, 0 


3, 7 


7,6 


21, 1 


1,4 


22,0 






24 


113, 0 


3, 0 


4,1 


21,0 


1,4 


22, 0 






28 


115, 0 


3,4 


3,2 


21,7 


1,2 


22, 0 


21,0 



UMHKOfiblt) 
OFAPOK 

Zn calcine 



BOSBPATHAfl 
KHCJIOTA 

Return acid 




HEHTPAJILHOE 
BUtilEMqilBAHHE 



BOSBPATHAfl 
KWCJIOTA.,. 

Return acid 



UHHKOBhlH KOHUEHTPAT 

Zn 

concentrate 



O2 O2 



Conversion 




step 




CTAflHfl 


KOHBEFCHH 







UHHKOBblfl 
KOHUEHTPAT 

Zn 

concentrate 



BOSBPATHAfl 
KHCJIOTA 

Return acid 



a 



a 




nPflMOE 
BbmiEJIAHUBAHHE 



1 




ZnS04- 

solution 

PACTBOP 

ZnS04 



1 1>HJIBTPAUHfl 




Jarosite 

flPOSKT 



1 



WBTPAIWfl 




ZnS04- 
solution 

PACTBOP 

ZnS04 



t 

Jarosite 

flPOSMT 



mr, 3 



